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Cerebral air embolism following transbronchial lung biopsy during
flexible bronchoscopy

Matthew Evison a,b,*, Philip A.J. Crosbie a,b, Rowland Bright-Thomas a, Mohamed Alaloul a,
Richard Booton a,b

aNorth West Lung Centre, University Hospital of South Manchester, Southmoor Road, Wythenshawe M23 9LT, UK
b The Institute of Inflammation and Repair, The University of Manchester, UK
Keywords:
Air embolism
Bronchoscopy
Transbronchial lung biopsy
* Corresponding author. North West Lung Centre,
Manchester, Southmoor Road, Wythenshawe M23 9LT
fax: þ44 (0)161 291 2919.

E-mail addresses: matthewevison@hotmail.co.uk
uk (M. Evison).

http://dx.doi.org/10.1016/j.rmcr.2013.10.005
2213-0071 � 2014 The Authors. Published by Elsevier
a b s t r a c t

During a diagnostic flexible bronchoscopy an 84 year old patient suffered a sudden reduction in
conscious level following a transbronchial lung biopsy. A subsequent computed tomography brain scan
confirmed cerebral air emboli. The patient survived following a period of supportive treatment in the
critical care unit.

Transbronchial lung biopsy may cause disruption of vessels walls within the lung parenchyma.
Increased airway pressure, caused by the patient exhaling against a bronchoscope wedged within a
segmental bronchi, may subsequently force air bubbles through the vessel wall defects. This may explain
the occurrence of air emboli. This is a rare report of air embolism complicating transbronchial lung bi-
opsy and all bronchoscopists should aware of this potentially fatal complication.

� 2014 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-SA license.
Introduction

Diagnostic flexible bronchoscopy under conscious sedation is a
safe technique with minimal morbidity and mortality. The largest
studyexamining the safetyofflexible bronchoscopy (20,986patients)
reported a major complication rate of 1.1% and a mortality rate of
0.02% [1]. Air embolism is not recorded as a potential complication
within UK national bronchoscopy guidelines [2], however there have
been rare cases of air embolism following transbronchial lung biopsy
(TBLB) dating back to 1979 [3e7] (Table 1).
Case report

An 84 year old lady was referred to the rapid access chest clinic
for investigation of weight loss and an abnormal chest X-ray (CXR).
An apical segment right upper lobe mass with a communicating
segmental bronchus was confirmed on thoracic CT (Figure 1).
Flexible bronchoscopy was performed under conscious sedation
with incremental doses of midazolam (total 2 mg) and alfentanyl
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(total 250 mcg). As expected, no endobronchial abnormality was
detected. TBLB was performed from the apical segment of the right
upper lobe, with the bronchoscope positioned in the segmental
bronchus. Following the second biopsy, the patient became unre-
sponsive (Glasgow Coma Scale (GCS) ¼ 3) with signs of upper air-
ways obstruction requiring airway management and
administration of high flow oxygen. Sedation was reversed with
naloxone and flumazenil with no change in neurological status. A
CXR confirmed the absence of a pneumothorax and a 12-lead
electrocardiogram showed no acute changes. Haemodynamic sta-
bility was maintained throughout. The patient was transferred to
the critical care unit where intravenous anticonvulsants were
required to control multiple seizures. Improvement in GCS
occurred over the next 48 h although a residual right hemiparesis
(power 3/5) was evident. A CT brain scan, performed two hours
following the deterioration, demonstrated small, rounded and
black lucencies at the greyewhite interface, confirming the diag-
nosis of cerebral air embolism (Figure 2). The patient was dis-
charged 10 days later to a community rehabilitation unit.
Discussion

There are two requirements for air embolism formation [8]: a
portal of entry such as a defect in a vessel wall and a pressure
gradientwhich forces the air bubbles through the defect. In the case
 license.
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Table 1
Previous case reports of cerebral air embolism following flexible bronchoscopy and
transbronchial lung biopsy.

Date
published

Author Age of
patient

Underlying
diagnosis

Procedure Outcome

1979 Erikson et al. 48 Miliary TB TBLB Died
1987 Strange et al. 89 Amyloidosis TBLB Died
2001 Shetty et al. 60 ILD TBLB Died
2004 Dhillon et al. 55 Lung cancer TBLB Survived
2010 Azzola et al. 60 Lung cancer TBLB, TBNA Died
2010 Azzola et al. 68 Lung cancer TBLB Died

Fig. 2. Computed tomography brain demonstrating cerebral air emboli.
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of TBLB it is postulated that the “portal of entry” is a vessel wall
defect created by the biopsy and that the abnormal surrounding
lung tissue, caused by the underlying disease process, prevents the
normally protective vasoconstriction that serves to occlude these
defects [3,4]. The “pressure gradient” may be created by the patient
exhaling with the bronchoscope wedged in a bronchus (Zavala
method of TBLB [9]) causing the airway pressure to rise distal to the
scope [3,4,8]. Wedging of the bronchoscope is described in 4 out of
the 6 cases in Table 1. This pressure gradient could also be exac-
erbated by air trapping in COPD, coughing and performing the bi-
opsies in dependent lung segments (4 out of 6 cases involved
biopsies from the basal segments of the right lower lobe).

Air embolism can be asymptomatic, cause mild transient
symptoms or life-threatening illness. Cardiac air emboli can lead to
bradycardia, tachyarrhythmia, hypotension and cardiac arrest. Ce-
rebral air emboli can lead to reduction in conscious level, focal
neurological deficits and seizures.

The diagnosis of air emboli is based on classical symptoms that
occur after a potential precipitating event. Demonstration of intra-
vascular bubbles can be difficult and should not be relied upon. In
cerebral air emboli, air bubbles <1.3 cm in diameter will not be
detected on CT and in 1 cm slice CT brain scans it is easy to miss
bubbles [10]. The management of air embolism consists of the
trendelenberg position, supportive measures, avoidance of positive
pressure ventilation (this may increase the pressure gradient
thereby increasing the volume of embolised air) and hyperbaric
oxygen. Hyperbaric oxygen reduces air bubble volume and diam-
eter. This increases the surface to volume ratio allowing quicker
Fig. 1. Computed tomography thorax (coronal reconstruction) demonstrating a sus-
pected tumour within the right upper lobe and a communicating apical segmental
bronchus.
absorption of nitrogen from within the bubble leading to more
rapid restoration of distal blood flow. The air bubbles may exist in
the circulation for up to 40 h and hyperbaric oxygen could be
considered at any point within this time frame [11].

Air embolism is a very rare and often fatal complication of TBLB.
All bronchoscopists should be aware of this potential complication
and consider it part of the differential diagnosis in any patient with
acute deterioration during or immediately after transbronchial
biopsy.
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